We investigate alternative candidates to dark energy that can explain the current state of the universe in the framework of the generalized teleparallel theory of gravity f (T ) where T denotes the torsion scalar. To achieve this, we carried out a series of reconstruction taking into account to the ordinary and entropy-corrected versions of the holographic and new agegraphic dark energy models. These models used as alternative to dark energy in the literature in order describe the current state of our universe. It is remarked that the models reconstructed indicates behaviors like phantom or quintessence models. Furthermore, we also generated the EoS parameters associated to entropy-corrected models and we observed a transition phase between quintessence state and phantom state as showed by recent observational data. We also investigated on the stability theses models and we created the {r − s}. The behavior of certains physical parameters as speed of sound and the Statefinder parameters are compatible with current observational data.
I. INTRODUCTION
Some irrefutable evidence such as [1] [2] [3] [4] [5] [6] indicate that the universe our universe is experiencing an accelerated expansion. A possible candidate responsible for this current behavior of the universe is a mysterious energy with negative pressure which the origin and nature always stay unelucidated. For reasons of incompatibility with the experimental data, several DE models proposed for this purpose have proved unsuccessful [7, 44] ). Based on the holographic principle, [9] [10] [11] , a promising DE candidate so-called holographic DE (HDE) was proposed. For a good review see about HDE, see [12, 42] . Interesting results have been obtained in the literature [14] [15] [16] [17] [18] .
It is no longer necessary to demonstrate the importance of the black hole entropy S BH in the derivation of holographic dark energy. Following [19] , this entropy-area relation S BH = A/(4G), where A ∼ L 2 is the area of horizon of black hole may undergo change as
which the parametersα andβ are dimensionless constants of order unity. These modifications have been subject of a large study in the framework loop quantum gravity (LQG) [20] . In this renewed attention that wei proposed the energy density of the entropy-corrected dark energy (ECHDE) model [20] . Besides the holographic dark energy, Cai [21] suggested a new idea so-called agegraphic dark energy in order to to describe current behavior of the universe. This model has been subject of several discussions in literature [22, 23] . It should be noted that this model can not describe the matter-dominated epoch. In order to correct the insufficiency, the new agegraphic dark energy (NADE) model was proposed by Wei & Cai [24] and interesting results can be found in [25] [26] [27] [28] . Thereafter, Using a similar method of modification of ECHDE model, wey suggested a version corrected so-called entropy-corrected NADE (ECNADE) [20] which has been investigated by [29] . Another approach to better understand this mysterious energy is to modify standard theories of gravity such as the General Relativity or the equivalent theory so-called Teleparallel Theory. Some gravity theories proposed as [30] [31] [32] 36] . Among these proposed gravity theories, one caught our attention. This is f (T ) gravity as the modified version of the Teleparallel Theory. Interesting results have been found there [37] - [38] .
In view of f (T ) gravity as an alternative theory of mystery candidate, it is necessary to investigate how this theory can describe the Entropy-Corrected holographic Dark Energy (ECHDE) and the Entropy-Corrected New Agegraphic Dark Energy (ECNADE) models. The paper is organized as follows. In sectionII, we present the generality on f (T ) gravity. In sections III to VI we present a series of reconstruction taking into account to the ordinary and entropy-corrected versions of the holographic and new agegraphic dark energy models. stability analysis, Statefinder parameters and the reconstruction in de Sitter space will be presented through the sections VII, VIII, ?? and the conclusion is presented in section IX.
II. GENERALITY ON f (T ) GRAVITY
Unlike General Relativity and its modified versions where the gravitational interaction is described by making use the Levi-Civita's connection, the teleparallel theory and its modified versions describe the gravitational interaction via the curvatureless Weizenbock's connection, whose non-null torsion defined by
Thus, we can define respectively torsion and the contorsion, the torsion scalar as
Now, we define the action of the modified version of TG whose Lagrangian is an algebraic function depending of the torsion.
where κ 2 = 8πG is the usual gravitational coupling constant. The following equations of motion are obtained by varying the the action (6) via the tetrads
where T ν µ is the energy momentum tensor, f T = df (T )/dT and f T T = d 2 f (T )/dT 2 the first and second derivative of f (T ) with respect to T . Considering a flat F LRW cosmologies, the torsion scalar yields to
where H =ȧ/a denotes the Hubble parameter. Thus, the usual Friedmann equations become
where
This above quantities define respectively the torsion contributions to the energy density and pressure who checks the following continuity equation.ρ
We can notice for the null torsion contribution, the general relativity (Teleparallel Gravity) recoved. In order to preserve the modified nature of the gravity and by make using Eqs. (11) and (12), we can write the effective torsion equation of state as [39] 
Considering a universe for a slow contribution of the matter, we can note that the Eq. (9) yields
Thus, the EoS parameter can be obtained in the same conditions as previously by making use (14) and (13) 
We can remark that the first derivative of the Hubble parameter is positiveḢ > 0 for an accelerating expanded phantom-like universe (ω T < −1) and negativeḢ < 0 for an accelerated expanded quintessence-like one ω T > −1.
Based on the torsion contribution and any class of scale factor a = a(t), one can perform a series of reconstruction taking according to the ordinary and entropy-corrected versions of the holographic and new agegraphic dark energy models. Among the existing series of classes of scale factors, we will focus on two classes habitually used in modified gravity to describe the process of the accelerating universe [40] . The first category of scale factor is defined by [40, 41] 
By considering Eqs. (8) and (17), the Hubble parameter becomes
which shows that The model (17) the model responds perfectly to a model that describes an accelerating expanded phantom-like universeḢ = H 2 /h > 0 and this is also the reason why the said model is habitually so-called the phantom-like scale factor.
On the other hand, we can define the second category of scale factor as [40] 
and yields to
whichḢ < 0. We can remark that the model (19) indicate a accelerating expanded quintessence-like universe. In order to give a cosmological interpretation, we plotted versus redshift z = a0 a − 1. Thus, for the first category of scale factor (17) become
on the other hand the second category of scale factor (19) yields
In the following sections, we present a series of reconstruction taking into account to the ordinary and entropycorrected versions of the holographic and new agegraphic dark energy models and by making use of of two categories of scale factors previously described.
III. f (T ) RECONSTRUCTION FROM HDE MODEL
Following [42] , the holographic dark energy model in a spatially flat universe is characterized by a density given by
where c is a numerical constant introduced for convenience. The latest observational data for a flat universe show that this constant worth c = 0.818
−0.097 [43] . We define radius of the event horizon R h as
Thus, we can evaluate for first category of scale factor (17) the future event horizon R h by making use Eq. (18)
Substituting Eq. (25) into (23) one can obtain
Replacing Eq. (26) in the differential equation (11), i.e. ρ T = ρ Λ , yields the following solution
where C 1 is integration constant. For more consistency, the constants have been to be determined and to to do so, we impose the initial conditions[], assuming the assumption according to what, at present time, the holographic model must recover the usual ΛCDM one, that is
where the subscript t 0 and T 0 denote the present time and the related value of the torsion scalar, respectively. Making use of the initial conditions (28), one gets
such that the algebraic holographic dark energy model reads
We can obtain easily the EoS parameter for f (T )-gravity according to the HDE model by replacing Eq. (30) into (14) and making use (18) ,
which data indicates to a accelerating expanded phantom-like universe, i.e. ω T < −1. We see also that the EoS parameter ω T according to the observational data [44] . Considering the second class of scale factor (19) and (20), the future event horizon R h yields to
Also, using the same procedure, we can determine
and
We can note that the EoS parameter satisfies −1 < ω T < −1/3 which data indicates to a accelerating expanded quintessence-like universe.
IV. f (T ) RECONSTRUCTION FROM ECHDE MODEL
In this section, we present the modified version of energy density suggested by Wei [20] , so-called (ECHDE). This model is given by
with two dimensionless constants α and β. unity. One note that the HDE model is recoved for α = β = 0. Thus, the last two terms in Eq. (35) constitute the corrections made to the HDE model. When the universe becomes large, ECHDE reduces to the ordinary HDE [20] . Considering the first category of scale factor (17) and making use the Eq. (25), (35) , the density corresponding to entropy-corrected HDE becomes
Thus, the algebraic function according to ECHDE model yields
where C 1 is constant. By making use the boundary conditions (28), we can determine C 1 as
which yields the algebraic function f (T ) model according to the entropy-corrected HDE.
Replacing Eq. (38) into (14) we determine the EoS parameter corresponding to the algebraic function according to ECHDE model
which can be rewritten under a form similar to the relation (31)
We
Considering the second category of scale factor (19), we can determine the density corresponding to the entropycorrected holographic dark energy model as
Using the above procedure, the algebraic function corresponding to entropy-corrected holographic dark energy model yields
where we making use the boundary conditions (28) for determine the integration constant. Now, we can easily determine for this second category of scale factor, the EoS parameter corresponding to the algebraic function according to entropy-corrected holographic dark energy model f (T )-gravity model
which can be rewritten under a form similar to the relation (34)
As observed previously in the case of the first class of the scaling factor, we note through the figure1 a phase transition between ω T > −1 and ω T < −1.
V. f (T ) RECONSTRUCTION FROM NADE MODEL
the Agegraphic dark Energy(ADE) model suggested by Cai describe the actuel state of the universe [21] but based [22, 23] . In order to explain the matter-dominated epoch, the New Agegraphic dark Energy ADE (NADE) model was proposed by Wei & Cai [24] , while the time scale was chosen to be the conformal time instead of the age of the universe. The energy density and the conformal time corresponding respectively to this model are given by
Considering the first category of scale factor (17) , and making use the Eq. (18), the conformal time η yields
We can determine the density corresponding by replacing Eq. (51) into (49)
which yields to the differential equation where the solution is given by
Using the boundary conditions (28), we can obtain the integration constant as
Thus, we can determine f (T )-gravity model according to the new Agegraphic dark Energy (NADE) model as
Now, we can easily determine for this first category of scale factor, the EoS corresponding to the algebraic function according to the new Agegraphic dark Energy (NADE).
Substituting Eq. (53) into (14), we get EoS corresponding to the algebraic function according to the new Agegraphic dark Energy (NADE)
We can note that the EoS parameter satisfies ω T < −1 which data indicates to a accelerating expanded quintessencelike universe. Considering the second category of scale factor (19) and using (20) we obtain
In order to preserve a real finite conformal time, it is necessary to to have the condition 1 2 < h < 1. Replacing Eq. (51) into (49) one can get the density
and the algebraic function as
where C 1 is integration constant. Using the boundary conditions (28), the constant and the algebraic function f (T ) are determined as
Thus, we can deduce the EoS parameter as
which can be rewritten using (20)
VI. f (T ) RECONSTRUCTION FROM ECNADE MODEL
Based on a similar method to the ECHDE model, the entropy-corrected NADE was suggested by Wei [20] and later by [29] which the energy density is defined by
Considering the first category of scale factor (17) and replacing Eq. (51) into (65), the density corresponding becomes
Thus, the entropy-corrected agegraphic dark energy f (T )-gravity model yields
where C 1 is integration constant which can be determined from the boundary conditions (28) as
Therefore, the algebraic entropy-corrected agegraphic dark energy f (T )-gravity model reads
Substituting Eq. (67) into (14), the EoS parameter corresponding to algebraic function according to ECNADE model
Though the figure2 we can remark a phase transition between ω T > −1 and ω T < −1.
Considering the second category of scale factor (19), introducing Eq. (51) into (65) one obtains
Solving the differential equation (11) for the energy density (66) yields
where C 1 is integration constant. Also C 1 is determined from the boundary conditions (28) as
Therefore, the algebraic function for the second class of scale factor (19) according to ECNADE model reads
introducing Eq. (67) into (14) yields the EoS parameter corresponding to the algebraic function according to the ECNADE model as
Here, we observe through the figure2 the same behavior as previously. (21), blue is for the second category (22) .
VII. ANALYSIS OF RECONSTRUCTED MODEL
In order to analysis the reconstructed models, we check in the section the behavior of certains physical parameters as speed of sound and the Statefinder parameters. Squared speed of sound,
is an important quantity to test the stability of the background evolution. The study of the stability of the model will depend on the sign of (76). Several discussions were conducted leading to interesting results [45] [46] [47] [48] . We here From the figures3, we can observe the instability of ECHDE model for the two categories of scale factor 0 < z < 0.6 but the ECHDE model is stable when z > 0.6. The figure4 indicates that the second category of scale factor corresponding to ECNADE model is unstable for 0 < z < 2 and stable when z > 2. On the other hand, for the first category corresponding to the ECNADE model remains stable whatever the value of z.
VIII. STATEFINDER PARAMETERS
A series of candidates for the Dark Energy model have been suggested till date and it is noted between them some problems of competitivity. In order to try to solve these problems, Sahni et al. [52] introduced the statefinder {r, s} diagnostic pair. This pair reads [52, 53] 
with q and H, respectively the deceleration and Hubble parameters. Thus, we can determine geometrically properties of Dark Energy. Interesting results have been found there [49] [50] [51] [52] [53] [54] . We created the {r − s} trajectories and compared with the ΛCDM limit based on the reconstructed models. We can observe from the figures5, 6 that although the trajectories approache the ΛCDM limit. Finally, the behavior of physical parameters as speed of sound and the Statefinder parameters are compatible with current observational data. (21), blue is for the second category (22) .
IX. CONCLUSIONS
In this paper, we investigated how the theory of modified gravity f (T ) where T denotes the torsion scalar can describe the Entropy-Corrected holographic Dark Energy (ECHDE) and the Entropy-Corrected New Agegraphic Dark Energy (ECNADE) models. To achieve this, We have proceded to reconstruct the different algebraic function according to the HDE, ECHDE, NADE and ECNADE models by making use of of two categories of scale factors previously described. The EoS parameters have been determined and we note that for the first class of scale factor, the EoS parameters indicates to a accelerating expanded phantom-like universe, i.e. ω T < −1. We see from figures1,2 also that the EoS parameter ω T according to the current observational data. On the other hand, for the second class of scale factor, We can note from figures1,2 that the EoS parameter satisfies −1 < ω T < −1/3 which data indicates to a accelerating expanded quintessence-like universe. To ensure viability of the reconstructed models, we performed a stability analysis in In order to ensure viability of the reconstructed models, we performed a stability analysis by checking the behavior of certains physical parameters as speed of sound and the Statefinder parameters. From the figures3, we can observe the instability of ECHDE model for the two class of scale factor 0 < z < 0.6 but the ECHDE model is stable when z > 0.6. The figure4 indicates that the second category of scale factor from ECNADE model is unstable for 0 < z < 2 and stable when z > 2. On the other hand, for the first category of scale factor, the ECNADE model remains stable whatever the value of z. Finally, we have created the {r − s} trajectories and compared with the ΛCDM limit. We can observe from the figures5, 6 that although the trajectories approache the ΛCDM limit. Finally, the behavior of physical parameters as speed of sound and the Statefinder parameters are compatible with current observational data.
